In this study, natural zeolite (clinoptilolite) was modified by Fe(III), Fe(III)-Ag(I) and Ag(I)-Cu(II) salts. Natural zeolite (obtained from Semnan area in the center of Iran) and modified zeolites were characterized by X-ray diffraction, X-ray fluorescence, scanning electron microscope, and Fourier transform infrared spectroscopy. The adsorption isotherm was studied with different adsorption isotherm models, namely Langmuir, Freundlich, Temkin and Dubinin-Radushkevich (D-R) models, and the constant values of these models were determined. This data displayed that sulfide adsorption onto Fe-Ag-zeolite and Ag-Cu-zeolite was performed favorably as a monolayer adsorption in homogeneous condition with a physical interaction. The homogeneous and heterogeneous adsorption contributes to sulfide adsorption onto Fe-zeolite, which occurs in a chemical absorption ion-exchange process. The maximum adsorption capacity of sulfide for Fe-zeolite, Fe-Ag-zeolite and Ag-Cu-zeolite are 4.69, 11.76 and 8.65 mg/g, respectively. In order to find the mechanism of adsorption, the reaction-based models (pseudo-first order and pseudo-second order) and diffusion-based models (intraparticle diffusion) are investigated. It can be calculated that the adsorption mechanism is controlled by sulfide ion concentration and the number of active sites on the surface of modified zeolites. Thermodynamic studies indicate that sulfide adsorption onto Fe-zeolite was exothermic and spontaneous but for Fe-Ag-zeolite and Ag-Cu-zeolite adsorbents were endothermic and spontaneous.
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